Over the years, marketers have been cautioned repeatedly about the use of measuring instruments that do not demonstrate sufficient evidence of reliability and validity, particularly construct validity. The use of marketing instruments that do not demonstrate sufficient evidence of construct validity can lead to invalid results and erroneous conclusions. In short, construct validity is not just a "nice to have" in marketing research -it is at the heart of marketing decision-making.
Introduction
References to the reputation of both individuals and business firms seem to have increased in recent times. There are many celebrated cases of business activities that have harmed companies' reputations. Some are more fortunate, and suffer the indignation of defending a once-proud reputation only very occasionally. The Hewlett-Packard spying scandal in 2006 (Darlin, 2006 ) is a case in point.
The reputation of other companies seems to be under constant scrutiny. Walmart is regularly accused of driving US jobs abroad and trampling workers at home (Collins, 2004) . "McDonalds sells unhealthy food" is a refrain that the company has had to deal with more than once. Microsoft is often reminded about their undesirable market dominance and glitches in their software (Alsop, 2004) . In some cases reputational damage can be fatal or close to fatal. Enron in the USA and Parmalat in Europe are well-documented examples.
Reputational damage and threats to reputations raise several questions. These include: Can a corporate reputation be measured? If so, what are the underlying dimensions of a corporate reputation?
Against this background Walsh and Beatty (2007) have proposed an instrument to measure the corporate reputation of a service firm. The primary purpose of this study is to assess the psychometric properties and in particular the construct validity of this scale as marketers have been cautioned repeatedly about the use of measuring instruments that do not demonstrate sufficient construct validity. The use of marketing instruments that do not demonstrate sufficient evidence of construct validity can lead to invalid results and erroneous conclusions. Also, the validity of constructs is a necessary condition for theory development and testing and, therefore, construct validity lies at the very heart of scientific progress in marketing.
The analyses reported here illustrates how, by using an approach proposed by Steenkamp and Trijp (1991) to assess the uni-dimensionality of the underlying dimensions of a multi-dimensional construct, one can enhance the construct validity of such an instrument. This practical illustration is preceded by a review of the concept corporate reputation against the background of sound measurement principles and in particular the role that Structural Equation Modelling (SEM) can play in this process. The study concludes with a discussion and suggestions of future research.
The concept "corporate reputation"
There is not full consensus in the literature as to what constitutes a corporate reputation. In addition, the concepts "corporate image" and "corporate reputation" are often confused. Brown, Dacin, Pratt and Whetton (2006) argue that corporate image is of a short-term nature, and is what the firm wants others to believe about them -a sort of ideal state that the firm tries to project. Corporate reputation, on the other hand, is a longer-term predisposition towards a firm, and is influenced by the views of other stakeholders and, as a result, is not entirely manageable by the firm. A reputation can also differ from one stakeholder group to another. An investor disappointed by recent returns on his/her investment in the shares of a firm may hold a very different point of view about that firm from that of a satisfied, loyal customer.
Despite the apparent confusion on a definition of the concept, there appears to be a fair amount of agreement on the following aspects of the concept. A corporate reputation:
 is intangible  is a collective term  is based on past actions and interactions  is based on perceptions; and  is multi-dimensional.
More importantly, corporate reputation is an "…attitude-like evaluating judgment of a firm".
Based on these principles, Walsh and Beatty (2007:129) define the corporate reputation of a service firm as "… the customer's overall evaluation of a firm based on his or her reaction to the firm's goods, services, communication activities, interactions with the firm and/or its representatives or constituencies (such as employees, management or other customers) and/or known corporate activities."
Given the fact that services are characterised primarily by its intangibility (Murray, 1991; Murray & Schlacter, 1990) some argue that for a service firm a favourable reputation is even more important than for those marketing physical entities. "We're not like Coca-Cola where people buy the product off the shelf or in a vending machine .. " says Joan Lollar of FedEx (Alsop, 2004:5) when discussing the importance of this service firm's reputation.
A firm's reputation can have both positive and negative outcomes. The benefits of a favourable corporate reputation have been well documented. These benefits include higher levels of positive word-of-mouth and even the luxury to charge a price premium. Other benefits usually cited when describing the advantages of a positive reputation include high levels of trust among customers, lower risk perceptions, and higher entry barriers for potential competitors. The potential disadvantages of a positive reputation are seldom discussed in the literature, but one of them could be that such firms have to deal with customer expectations that are substantially higher than those of firms whose reputation is not at the same level.
Measuring corporate reputation
Attempts to properly operationalise the concept "corporate reputation," to identify its underlying dimensions, and to develop a measuring instrument with psychometric properties beyond reproach have been limited, to say the least. Walsh and Beatty (2007) tried to address this gap with a study based on the earlier work of Fombrun, Gardberg and Sever (2000) . The end result was 31-item instrument capturing five dimensions of what they believe should constitute a corporate image, namely: Customer orientation, Reliable and financially strong, Product and service quality, Social and environmental responsibility and Employer relations.
A close look at the results reported by Walsh and Beatty (2007) , and particularly the fit indices of their confirmatory factor analysis model, suggest that their model has certain limitations. More disconcertingly, those limitations seem to have manifested themselves again during their attempt to validate their model in a cross-validation sample.
This dilemma brings into focus the question of scale development procedures and the optimal utilisations of the most contemporary techniques in scale development, to ensure that marketers use instruments with sufficient evidence of construct validity in their research endeavours.
Scale development
In the late 1970s, Gilbert Churchill (1979) proposed a wellaccepted procedure for the development of valid and reliable multi-item instruments. This process consists of six steps: domain specification, generation of questionnaire items, empirical surveying, an iterative process of scale purification based on reliability assessment and validity checks and, finally, the development of norms.
Since then, scale development and scale validation have received some attention in the marketing literature. These include contributions by Hinkin (1995) , Malholtra, Peterson and Kleise (1999), Rossiter (2002) and Diamanttopolous (2005) .
A central theme in all of them is the concept of construct validity. Valid measurement is, according to Peter (1979) , the sine qua non of science. He even argues that if a discipline does not use instruments that are valid and reliable, it cannot be regarded as a science. At the most basic level, construct validity means that the set of items making up a measuring instrument must measure only one thing in common (Hattie, 1985) and refers to the degree to which a construct achieves empirical and theoretical meaning (Bagozzi, 1980; Peter, 1981) . In marketing terms, this means that the underlying items making up a scale are alternative indicators of the same construct (Gerbing & Anderson, 1996) The ability of marketing researchers to assess the construct validity of the measuring instruments used in research has been enhanced in recent years with the availability of statistical procedures such as confirmatory factor analysis, using a structural equation modelling approach, which provides additional evidence of construct validity (Gerbing & Anderson, 1996; Tull & Hawkins, 1993) , something that has not been available until relatively recently.
The contribution of structural equation modelling
Thanks to the pioneering work of statisticians such as Jöreskog, Sörbom, Van Thillio, Keesling, Wiley, Browne, and more recently social scientists like Bagozzi, Bentler, Mulaik, and Huyduk, we today have at our disposal a technique known as "structural equation modelling."
This technique has enabled researchers, for the first time, to explain a structure or a pattern, or a series of inter-related dependence relationships simultaneously among a set of latent constructs (unobserved, non-measurable or theoretical), each measured by one or more manifest (observed, empirical or measurable) variables that are measures or indicators (usually questionnaire items) of the unobservable latent variable, and has allowed researchers to objectively compare a theoretical model with empirical data.
Structural equation modelling has two important characteristics: the estimation of multiple interrelated dependence relationships, and the ability to represent unobserved concepts in these relationships, while accounting for measurement error in the estimation process. The new technique's greatest value lies in its potential to improve theory development and testing (Mackenzie, 2001) .
The advantages of structural equation modelling 1
Several advantages of using SEM have been described in the literature. Two advantages are of particular benefit to marketing researchers in general and scale developers in particular. These advantages are the ability to control for measurement error, and to provide statistical tests of construct dimensionality.
Before the introduction of SEM, researchers had no way of dealing with measurement error, but SEM methods are able to take measurement error into account. In other words, SEM, unlike regression analysis, for example, allows a researcher to estimate the relationships among constructs that are free from measurement error. This benefit is important, because most measures used in marketing and consumer research reflect not only the construct they are intended to represent, but also random and systematic measurement error.
Another major advantage of SEM is that it can improve scale development by providing statistical tests of construct dimensionality (MacKenzie, 2001) . The technique also offers new indices of construct/item reliability that are more accurate than traditional methods, as well as more rigorous procedures for evaluating discriminant validity. When crossvalidating a measuring scale, SEM offers the researcher a powerful tool to also assess convergent validity. In addition, by using SEM, one can assess the stability of a measuring instrument by placing increasingly stringent restrictions on the model as the validation process proceeds (Steenkamp & Van Trijp, 1991) .
Construct validity
The validity of constructs is a necessary condition for theory development and testing, and therefore, construct validity lies at the very heart of scientific progress in marketing research. "Construct validity" refers to the degree to which a construct achieves empirical and theoretical meaning (Bagozzi, 1980; Peter, 1981) . In the literature, it has been proposed by several authors (see Nunnally & Bernstein, 1994; Churchill, 1979; Bagozzi, 1980; Judd, Jessor & Donovan, 1986; Gerbing & Anderson, 1996) that the following criteria should be met before any construct validity claims can be made:
(1) uni-dimensionality, (2) within-method convergent validity, (3) reliability, (4) stability, (5) across-method convergent validity and discriminant validity, and (6) nomological validity.
Many researchers still use rather straightforward techniques such as coefficient alpha, exploratory factor analysis, and bivariate correlations to assess the criteria for construct validity. While these traditional techniques are valuable, the emergence of covariance structure models and the widespread availability of accompanying computer programmes such as LISREL (Jöreskog & Sörbom, 1988) provide the researcher with a powerful new tool for more detailed assessment and refinement of the construct validity of marketing measurement instruments. Basically, there are two primary advantages of SEM over the traditional methods, pertaining to the construct's empirical and theoretical meaning. Firstly, it provides a test of the theoretical structure of the measurement instrument, i.e., the relationship of the construct to its measures. Secondly, the relationships between the construct and other constructs can be tested without the bias that measurement error introduces. Both advantages are relevant for theory building in marketing science as well as in applied settings where unbiased estimates of the measure's reliability, stability, and validity are also of importance.
Objectives
The primary objective of this study was to subject to psychometric testing an instrument proposed by Walsh and Beatty (2007) to measure the customer-based corporate reputation of a service firm. During its development and validation the authors of this instrument reported, amongst others, fit indices that can at best be described as precarious. In fact, when trying to validate their scale using a validation sample, the instrument fared worse than expected and a further three items had to be deleted to achieve a barely acceptable fit. This manoeuvring raises some serious concerns about the construct validity and in particular, the uni-dimensionality of the instrument.
Methodology

Data collection
In this study, the 31-item instrument proposed by Walsh and Beatty (2007) to measure a service firm's customer-based corporate reputation was used to collect the data. Each statement was linked to a 7-point Likert-type scale where a 7 was anchored by Strongly Agree and 1 by Strongly Disagree. Each respondent was asked to evaluate the commercial bank they used most often.
Sampling
The instrument to measure a service firm's customer-based corporate reputation proposed by Walsh and Beatty (2007) was administered to a convenience sample of 340 undergraduate commerce students. Two qualifications were posed: respondents had to be at least 20 years old, and had to be a client of a commercial bank (had to have an existing savings or cheque account). This sample is labelled as sample 1.
The cross-validation sample consisted of a randomly selected national sample of 167 adults who were interviewed by telephone by a commercial research company, using one of their data bases as sampling frame. As was the case with sample 1, two qualification questions ensured that all respondents were at least 20 years of age and were existing clients of a commercial bank.
Data analyses procedures
The data from a sample of 340 students (referred to as sample 1) who completed the 31-item instrument proposed by Walsh and Beatty (2007) to measure the customer-based reputation of a service firm were subjected to an exploratory factor analysis to assess the underlying dimensionality of the data. Based on the results of the exploratory factor analysis, some items were deleted from the data set.
The remaining items were then subjected to a Robust Maximum Likelihood Confirmatory Factor Analysis using LISREL 8.80. The resultant output was inspected for admissibility (particularly the completely standardised solution) and for sources of poor fit, including the modification indices.
Once we had a revised instrument demonstrating sufficient evidence of uni-dimensionality for each underlying dimension, we cross-validated the new instrument using a randomly selected national sample of 167 adults.
Empirical results
Exploratory factor analysis
To assess the discriminant validity of the items measuring corporate reputation as proposed by Walsh and Beatty (2007) , an exploratory factor analysis was conducted. In line with Walsh and Beatty's (2007: 134) reasoning, we conducted a principal axis factor analysis with an oblique rotation, the latter because they anticipated the underlying factors to be correlated.
The KMO measure of sampling adequacy was 0,899, and Bartlett's Test of Sphiricity proved to be significant (p < 0,001) suggesting that the data were factorisable.
The exploratory analysis clearly demonstrated that the factor structure was consistent with the five factors (explaining 66.5% of the variation) reported by Walsh and Beatty (2007) but that several items did not demonstrate sufficient discriminant validity. Seven items either loaded on more than one factor or did not load to a sufficient extent (loadings ≥ 0.40 were regarded as statistically significant) on any factor. Deleting these items in an iterative process resulted in a five-factor solution consisting of 24 items (see Table 1 ). Table 1 also shows that the respondents seem to have regarded item REL 2 (XXX Bank seems to recognise and take advantage of market opportunities) as a measure of the Product and service quality dimension.
The next step was to assess the construct validity five-factor structure of the 24-item instrument by means of a confirmatory factor analysis (CFA).
Sample 1: Multivariate normality assessment
As the choice of an estimation method in structural equation modelling is influenced by distributional properties of the data, the first step in the confirmatory factor analysis phase of the study was to assess the multivariate normality of the data. The null hypothesis considered was: H 0 The data in sample1 demonstrate sufficient evidence of multivariate normality
To assess the multivariate normality of the data (skewness and kurtosis), LISREL 8,80 was used. The test result (Skewness and Kurtosis χ 2 = 1338,26 p < 0,001) revealed that the assumption of multivariate normality did not hold for this data set, suggesting that the null hypothesis (H0) had to be rejected. The result was that in all subsequent analyses, the Robust Maximum Likelihood (RML) estimation method was used, rather than the more conventional Maximum Likelihood (ML).
Sample 1: Confirmatory factor analyses results
The first step in the data analysis process was to assess (or to confirm) the five-factor structure for consumer-based corporate reputation in sample 1 using the original 31-item instrument proposed by Walsh and Beatty (2007) . The confirmatory factor analysis model fit statistics (see Table 2 ) of the Robust Maximum Likelihood analysis (χ 2 = 826,10 (p < 0,00), χ 2 /df ratio = 1,948; RMSEA = 0,0613; ECVI = 3,850) suggested that the measurement model for the Walsh and Beatty (2007) customer-based corporate reputation instrument did not fit the data particularly well. This poor fit may be due to problems related to the uni-dimensionality of the underlying dimensions of corporate reputation. 0,408 The seven items that had to removed due to poor discriminant validity were the following:
Dimension: Customer orientation XXX Bank takes customer rights seriously (CUST 5) XXX Bank seems to care about all of its customers regardless of how much money they spend with them (CUST 6) Dimension: Reliable and financially strong company XXX Bank tends to outperform competitors (REL 1) XXX Bank looks like it has strong prospects for future growth (REL3) XXX Bank appears to be aware of its responsibility to society (REL9) Dimension: Product and service quality XXX Bank offers high quality products and services (QUAL1) XXX Bank is a strong, reliable company (QUAL2) 
Uni-dimensionality: Sample 1
To assess the uni-dimensionality of an instrument, Steenkamp and Trijp (1991) recommend that in the case of poor model fit, one should assess the standardised residuals for the potential reasons. Although the measurement model fit the data reasonably well (RMSEA = 0.0613), we nevertheless considered the standardised residuals. An inspection of the standardised residuals did reveal several values higher than the2.58cut-off value proposed by Jöreskog and Sörbom (1988) , which suggested that some misspecification might have occurred, raising concerns about the uni-dimensionality of the reputation instrument.
As a result of this assessment a further seven items were removed from the instrument. These seven items were:
CUST4 XXX Bank treats its customer fairly EMPLOY1 XXX Bank looks like a good company to work for EMPLOY5 XXX Bank seems to have good employees EMPLOY6 XXX Bank seems to maintain high standards REL6
XXX Bank has strong record of profitability REL7 XXX Bank is doing well financially SOCIAL4 XXX Bank appears to support good causes After the removal of the said seven items it was decided to re-run the CFA model using only the remaining 17 items to measure the five dimensions of corporate reputation.
The improved model fit statistics reported in Table 2 (χ 2 = 175,18 (p < 0,00), χ 2 /df ratio = 1,601; RMSEA = 0,0491; ECVI = 1,044) suggest that the removal of the said seven items was well justified. In other words, the revised and shortened 17-item instrument to measure customer-based corporate reputation demonstrated sufficient evidence of uni-dimensionality.
Cross-validation: Sample 2
When developing a new scale, cross-validation is desirable because there is always the possibility that one has capitalised on chance. The 31-item customer-based corporate reputation instrument was again administered to a second, cross-validation national sample of 167 respondents (clients of several banks) similar to the previous sample. The offending seven items with the high standardised residuals in the first sample were also included, and the a priori proposition that they needed to be removed was again empirically confirmed. The model fit statistics for the 24item instrument were (χ 2 = 432,78 (p < 0,00), χ 2 /df ratio = 1,780; RMSEA = 0,0689; ECVI = 3,306), very similar to the first sample (Table 3 ). An inspection of the standardised residuals confirmed that the removal of the offending seven items would be well justified. The confirmatory factor analysis model was thus re-run without the seven offending items (thus only 17 items) resulting in a substantial improvement in model fit (χ 2 = 175,18 (p < 0,00), χ 2 /df ratio = 1,601MSEA = 0,0548; ECVI = 1,044) as shown in Table  3 . The results of the confirmatory factor analyses for the crossvalidation sample are summarised in Table 3 , and demonstrate the consistently better fit of the "shortened" 17item instrument. Table 4 provides a comparison of the fit indices reported by the developers of the original instrument (first two lines of Table 4 ) to measure customer-based corporate reputation, as well as those that emanated from this study. The table reveals the consistently superior fit of the 17-item instrument over the original 31-item instrument.
The reliability and validity of the shortened version of the corporate reputation instrument
Despite our argument that the shortened version of the customer-based corporate reputation instrument is superior to the longer version proposed by Walsh and Beatty (2007) , we still need to provide evidence of its reliability and within-method convergent validity.
Reliability
Reliability is generally regarded as a necessary condition for validity (Peter, 1979) . Although not unique to structural equation modelling, the reliability of a proposed instrument should therefore also be assessed. Both the Cronbach alpha coefficients for the individual samples and the composite liabilities of the underlying dimensions were above the generally accepted cut-off value of 0.7 (Peter, 1979) in both samples. 
The reporting of the GFI and AGFI is inappropriate when the RML estimation method is used 3)
After the removal of a further 3 items 
Within-method convergent validity
Several ways to assess the within-method convergent validity of an instrument have been proposed. The statistical significance of the regression coefficients, the correlation of the item with the construct, and overall fit of the model are all indicators of within-method convergent validity. In this model (the 17-item instrument), all regression coefficients are strongly significant (p < 0.000), with the lowest t-value being 8.669 in sample 1 and 6.980 in sample 2, the crossvalidation sample. All items correlate significantly with each underlying dimension, while the overall model fit has already been alluded to. All these measures point to the excellent within-method convergent validity of the shortened 17-item corporate reputation instrument. Further evidence of the convergent validity of the shortened 17-item version of Walsh and Beatty's corporate reputation scale is the fact that the average variance extracted (AVE) of each dimension is above the 0.50 threshold suggested by Bagozzi and Yi (1988) .
CONCLUSION
Scale development to ensure the reliability and validity of measuring instruments has made some significant advances in recent years. Structural equation modelling techniques have made it possible to develop measuring instruments for use in marketing research that are truly valid and reliable.
The results reported by Walsh and Beatty (2007) in developing an instrument to measure the customer-based corporate reputation of a service firm are a cause for concern. After what appears to be an exhaustive scale purification process, fit indices that are less than impressive were reported (e.g. RMSEA of 0.08). When they attempted cross-validate the instrument, the fit indices appear to have been even worse, and a further three items had to be removed to attain what can at best be described as a reasonable fit (RMSEA of 0.08).
In this study, using a different scale development and assessment approach to assess the construct validity and particularly the uni-dimensionality of the instrument proposed to measure the customer-based corporate reputation (31-items), it appeared as if using a shortened version of the instrument (17-items) demonstrates superior levels of uni-dimensionality and convergent validity and thus construct validity.
A number of reasons for the limitations of the longer version can be identified. The first reason is the operationalisation of the dimensions of the construct corporate reputation. For instance, the dimension of Product and service quality appears to be problematic for measuring the reputation of a service firm. Some of the items used as measures of Product and service quality seem to refer to products rather than services. Other items refer to innovation (develops innovative services) and value for money (offers services that are good value for money), which are difficult to justify as measures of service quality.
It appears that the longer version of Walsh and Beatty's (2007) corporate reputation instrument may have suffered from response error to some extent, hence the rather poor fit indices they report.
Other items that are problematic purely from a face-validity perspective are:
 "XXX service firm appears to be aware of its responsibility to society" as a measure of the Reliable and financially strong company dimension. One could argue, from a purely face-validity perspective, that this item could be a measure of the Social and environmental responsibility dimension of corporate reputation.
 "XXX service firm is a strong and reliable company" as a measure of the Product and service quality dimension. From a face-validity perspective, this item appears to be an item measuring the Reliable and financially strong company dimension of corporate reputation.
 "XXX service firm stands behind the services that it offers" as a measure of the Product and service quality dimension rather than the Reliable and financially strong company dimension of corporate reputation.
 Could "making an effort to create jobs" be regarded as a measure of social responsibility of a service firm operating in the private sector?
The fit of these items seems to suggest that the operationalisation of the underlying dimensions of the construct corporate reputation could be questioned. If these items had been assessed for uni-dimensionality as suggested Steenkamp and Trijp (1991) , many of the problems highlighted above may have been avoided.
The poor fit indices reported by Walsh and Beatty's (2007) can possibly be attributed to the data analysis option they chose. Studies by both Bentler (1988 and and Hoogland and Boomsma (1998) have shown that when the assumption of multivariate normality is violated, the use of Maximum Likelihood as en estimation method in structural equation modeling is inappropriate. Unfortunately, the Walsh and Beatty (2007) paper does not report whether or not they assessed the distributional properties of their data. If they erroneously assumed that the distribution of their data was multivariate normal and used Maximum Likelihood (ML) as estimation method rather than the Robust Maximum Likelihood (RML) proposed for data where the assumption of multivariate normality is violated. This decision may have effected their reported fit indices. In this study, we assessed the distributional properties of our data. The resultant conclusion was that Robust Maximum Likelihood was the most appropriate estimation to use under the circumstances.
However, the problems with Walsh and Beatty's (2007) corporate reputation instrument identified here may have occurred much earlier. Early in the scale purification process, they chose to assess the discriminant validity of an early version of the instrument, using an exploratory factor analysis. They used a principal-axis rotation, and argued that they expected the underlying factors to be correlated. This is a dubious argument. To assume that a service firm that is customer-oriented is also environmentally responsible, is questionable. Similarly, why would employer relations be related to product and service quality?
Limitations and future research
The findings of this study are related only to one service sector, namely retail banking services. It is quite possible that the results would have been different had a different service been incorporated. Testing the robustness of a scale to measure corporate reputation across different services leaves scope for future research.
The conclusion of this study is that the shortened 17-item instrument described here demonstrates superior evidence of construct validity compared to the original 31-item instrument proposed by Walsh and Beatty (2007) . However, we believe that the original 31-item instrument, and particularly the operationalisation of the underlying constructs and the wording of the items used to measure these dimensions, are so flawed that there is an urgent need to start afresh in our efforts to find a valid instrument to measure a service firm's corporate reputation from a customer perspective.
